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TNSECTTCIDAL PHENYLHYDRAZINE DERIVATIVES 

CROSS REFERENCE TO RELATED APPLICATION 
5 This is a continuation-in-part of application 

Serial Number 07/796,506, filed November 22, 1991. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

10 This invention is directed to novel phenylhydrazine 

derivatives which exhibit activity as insecticides, 
acaricides and nematicides. This invention is also 
directed to insecticidal , acaricidal or nematicidal 
compositions comprising such compounds as well as to 

15 methods of controlling insects , acarids and nematodes 
employing such compounds or compositions. 

Destruction by insects, acarids and nematodes 
presents a serious problem to agriculture. A wide 
variety of field crops are in need of protection from 

20 nematodes, acarids, and insects including such valuable 
crops as soybeans, corn, peanuts, cotton, alfalfa, rice 
and tobacco. In addition, vegetables, such as tomatoes, 
potatoes, sugarbeet, carrots, peas, and the like as well 
as fruits, nuts, ornamentals and seed bed crops such as 

25 apples, peaches, almonds, citrus fruit and grapes may 
also require protection from the ravages of such pests. 

Consequently, the development of new, more 
effective pesticides including insecticides, acaricides 
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and nematicides represent., an ongoing scientific 
activity. More particularly,' the development of 
pesticides which are effective as both ovicides and 
larvicides are of interest. 

5 2 . p-v" "M"" at FPlated ftrt 

Chemical Abstracts 108(19) :163280d refers to alkyl 
phenylhydrasinecarbosylates said to be useful as 
acaricides. united States Patent 4.725.302 refers to 
substituted phenylbydrazines and phenyloradiasolinones 

10 said to be useful as pesticides. European Patent 

„ 067 471 refers to 7-substituted 2,3-dihydrobenzofurans 
said to be useful as pesticides or chemical 
intermediates. DerWent abstract 88-312695/44 refers to 
arylhydrasides of trif luoroacetic acid said to have 

" fungicidal, bacteriocidal, acaricidal, and antiseptic 
activity. Chemical Abstracts 105(17) :152666c refers to 
various phenylbydrazines said to have activity against 
insects and mites. 

20 p^nwai ^v OF ^ TMVKNTION 

The instant invention relates to a compound having 
the structural formula (I) or (II): 



25 



C - R 



wherein: 
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X is a) phenyl; lower phenylalkoxy; phenoxy; or 
benzyl; or b) one substituent from group a) and one or 
more substituents selected from Cj-C^ alkoxy; halogen; 
lower alkyl; and lower alkylthio; or c) along with the 
phenyl to which it is attached, forms a multiple fused 
ring heterocycle such as dibenzofuranyl; 

Y is H, C^C 4 alkanoyl, C 1 -C 4 haloalkanoyl , 
dialkoxyphosphoryl, alkylaminocarbonyl, 
haloalkylsulfonyl, or C^-C^ alkoxy carbonyl; and 

R is H, C 1 -C 6 alkyl, C^-Cg alkoxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
alkenyl, alkylthio, alkoxycarbonyl, alkylamino, 
heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C3-C5 
eye lo alkyl; and 

Z is 0 or S. 

Further, when X includes a substituent having a 
phenyl ring (i.e., is phenyl, phenylalkoxy, phenoxy or 
benzyl), the phenyl ring is optionally substituted with 
one or more of halogen, nitro, lower alkyl, lower 
alkoxy, lower haloalkyl, or dialkylamino. 

The instant invention further relates to pesticidal 
compositions comprising: 

a) an effective amount of a compound having the 
structure of formula (I) or (II) above as an active 
ingredient; and (b) an agriculturally acceptable carrier. 

The present invention is also directed to a method 
for controlling pests such as insects, acarids or 
nematodes which comprises applying an effective amount 
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of a compound of formula (I) or (II) or of a composition 
of the present invention to a locus to be protected or 
rid of pests. 

i r fm -rpT p trescRiPTTON OF THE TyVgHTIQN 
5 The compounds of the present invention have the 

structure (I) or (II) defined above. Preferred 
compounds are those in which Y is hydrogen or COCF 3 . 

The compounds having structure (I) may be prepared 
by reacting a substituted phenylhydrazine: 



10 



15 



25 



«2 



with an acylating agent: 



O 
II 

R - C - Z 



wherein Z is halo or 

o 
II 

20 o - C - R 



and an equivalent of an HC1 acceptor such as pyridine in 
a solvent such as toluene. The product of this reaction 
may be further acylated, or converted by oxidation with 
an oxidizing agent such as Pd/air to form compounds 
having structure (II) . 



WO 93/10083 



-5- 



PCI7US92/09855 



The compositions of this invention comprise (a) a 
compound having a structure within that of formula (I) 
or (II) above, and (b) a suitable carrier. Such 
suitable carriers may be solid or liquid in nature. 

Suitable liquid carriers may be comprised of water, 
alcohols, ketones, phenols, toluene and xylenes. In 
such formulations, additives conventionally employed in 
the art may be utilized such as, for example, one or 
more surface active agents and/or inert diluents, to 
facilitate handling an application of the resulting 
pesticide composition. 

The pesticidal compositions may alternatively 
comprise solid carriers taking the form of dusts, 
granules, wettable powders, pastes, aerosols, emulsions, 
emulsif iable concentrates, and water-soluble solids. 

For example, the pesticidal compounds of this 
invention may be applied as dusts when admixed with or 
absorbed onto powdered solid carriers, such as mineral 
silicates, e.g., mica, talc, pyrophyllite and clays, 
together with a surface-active dispersing agent so that 
a wettable powder is obtained which then is applicable 
directly to the loci to be treated. Alternatively, the 
powdered solid carrier containing the compound admixed 
therewith may be dispersed in water to form a suspension 
for application in such form. 

Granular formulations of the compounds, suitable 
for application by broadcasting, side dressing, soil 
incorporation or seed treatment, are suitably prepared 
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using a granular or pellitized form of carrier such as 
granular clays, vermiculite, charcoal or corn cobs. 

Alternatively, the pesticidal compounds may be 
applied in liquids or sprays when utilized in a liquid 
carrier, such as in a solution comprising a compatible 
5 solvent such as acetone, benzene, toluene or kerosene, 
or as dispersed in a suitable non-solvent medium, for 

example, water. 

Another method of application to loci to be treated 
is aerosol treatment, for which the compound may be 
dissolved in an aerosol carrier which is a liquid under 
pressure but which is a gas at ordinary temperature 
(e.g., 20 °C) and atmospheric pressure. Aerosol 
formulations may also be prepared by first dissolving 
the compound in a less volatile solvent and then 
admixing the resulting solution with a highly volatile 
liquid aerosol carrier. 

For pesticidal treatment of plants (such term 
including plant parts), the compounds of the invention 
preferably are applied in aqueous emulsions containing a 
surface-active dispersing agent which may be non-ionic, 
cationic or anionic. Suitable surface-active agents 
include those known in the art, such as those disclosed 
in U.S. Patent 2,547,724 (columns 3 and 4). The 
compounds of the invention may be mixed with such 
surface-active dispersing agents, with or without an 
organic solvent, as concentrates for the subsequent 
addition of water to yield aqueous suspensions of the 
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compounds at desired concentration levels. 

In addition, the compounds may be employed with 
carriers which themselves are pesticidally active, such 
as insecticides, acaricides, fungicides or bactericides. 

It will be understood that the amount of the 

5 

pesticidally active compound in a given formulation will 
depend upon the specific pest to be corabatted, as well 
as upon the specific chemical composition and 

i 

formulation of the compound being employed, the method 
of applying the compound/formulation and the locus of 
treatment so that the pesticidally effective amount of 
the compound may vary widely. Generally, however, 
concentrations of the compound as the active ingredient 
in pesticidally effective formulations may range from 
about 0.1 to about 95 percent by weight. Spray 
dilutions may be as low as a few parts per million, 
while at the opposite extreme, full strength 
concentrates of the compound may be usefully applied by 
ultra low volume techniques. Concentration per unit 
area, where plants constitute the loci of treatment, may 
range between about 0.01 and about 50 pounds per acre, 
with concentrations of between about 0.1 and about 10 
pounds per acre preferably being employed for crops such 
as corn, tobacco, rice and the like. 

To combat pests, sprays of the compounds may be 
applied to the pests directly and/or to plants upon 
which they feed or nest. The pesticidally active 
formulations may also be applied to the soil or other 
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medium in which the pests are present. 

Harmful insects, nematodes and acarids attack a 
wide variety of plants, including both ornamental and 
agricultural plants and inflict damage by consuming 
roots and/or foliage, withdrawing vital juices from the 
5 plants, secreting toxins and often by transmitting 

diseases. The compounds of the present invention may be 
advantageously utilized to minimize or prevent such 
damage. The specific methods of application, as well as 
the selection and concentration of these compounds will, 

10 of course, vary depending upon such circumstances as 
geographic area, climate, topography, plant tolerance, 
etc. For specific circumstances, one skilled in the art 
may readily determine the proper compound, concentration 
and method of application by routine experimentation. 

15 The compounds of the invention are particularly 

useful as insecticides, nematicides and acaricides, for 
foliar and/or soil application. 

EXAMPLES 

. 20 The following Examples are intended to further 

illustrate the invention, and are not intended to limit 
the scope of the invention in any manner whatsoever. 



25 



FXMPW I- 

Preparation of ( 4-methoxy-[l,l' : bipheny 13 -3 - yl) hydrazine 
^ ^hinri^ (mimical i ntermecUateJ 

To 25 g of 5-phenyl-o-anisidine were added 250 ml 
of water and 450 ml of concentrated hydrochloric acid 
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and the stirred solution was cooled to 0°C. A solution 
of 8.6 g of sodium nitrite in 20 ml of water was then 
added dropwise, maintaining a temperature of 0°C. After 
this addition the mixture was stirred, at 0°C, for 1 
hour. A solution of 113 g of stannous chloride in 200 
5 ml of concentrated HC1, cooled to -20°C, was added to 
the reaction mixture and again the mixture was stirred 
for one hour. The mixture was then suction filtered and 
the resulting solid was allowed to dry overnight. The 
solid was dissolved in hot water, gravity filtered, and 
1U the filtrate cooled on ice. The crystallized solid was 
then suction filtered and the product was allowed to dry 
overnight. The product obtained was 26 g of 
( 4-raethoxy- [1,1' -biphenyl] -3-yl) hydrazine hydrochloride . 

15 EXAMPLE 2 

preparation of 2-(4-methoxy-[l,2'-biphenyl]-3-yl)- 
frydrazid* of pro panoic arAcl (Compound 18) 

To 5 g of the product of Example 1 was added 100 ml 
of water and 40 ml of 10% sodium hydroxide solution and 
20 the mixture was allowed to stir for 1 hour at room 

temperature. The mixture was then extracted with ether 
and the ether extract was dried over sodium sulfate for 
one half hour. The ether extract was then filtered and 
evaporated under reduced pressure to yield 4.6 g of the 
25 intermediate, (4-methoxy-[l, 1 • -biphenyl] -3-yl) hydrazine. 

To 4.6 g of the above intermediate, 150 ml of 
toluene and 1.58 g of pyridine were added and the 
solution was stirred and cooled to 0°C. Then, 1.84 g of 
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propionyl chloride was added dropwise. After addition 
of the propionyl chloride, the solution was stirred for 
1 hour at 0-C. The solution was then washed twice, each 
time with 100 ml of water. The water fraction was saved 
and extracted with toluene. The toluene fractions from 
5 the extraction were combined and evaporated under 

reduced pressure. The resulting solid was washed with 
hexane and filtered. The product obtained was 3.4 g of 
2-(4-methoxy-[l,l'-biphen y l]-3-yl)hydr aZ ide of propanoic 

acid. 



10 



FXAMPEE ..3. 

^^ ^ ^ 

To 2.25 g of the product of Example 2 was added 150 
15 ml of methylene chloride. The solution was stirred and 
cooled to 0-C. Then 1.75 g of trif luoroacetic anhydride 
was added dropwise, the flask stoppered, and the 
reaction stirred overnight. The solvent was then 
evaporated under reduced pressure to yield a solid which 
20 was washed with hexane and filtered. The final product 
obtained was 2.7 g of 

2-(4-methoxy-[l.l'-biphenyl]-3-yl)-2-(trifluoroacetyl)- 
hydraside of propanoic acid, with a melting point of 
126°C. 
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example 4 

Preparation of (4-bromo-[l, 1 ' -biphenyl] -3-yl)hydrazine 

hvrirochlo r irifi (chemical intermediate) _ 

To 4 g of 4-brorao- [1,1' -biphenyl] -3-amine were 
added 25 ml of water and 50 ml of concentrated HC1 with 

5 

stirring. The solution was cooled to 0°C. A solution 
of 1.1 g of sodium nitrite in 6 ml of water was then 
added dropwise while maintaining a temperature of 0°C. 
After this addition, the mixture was stirred at 0°C for 
one hour. A solution of 20 g of stannous chloride in 20 
ml of concentrated HC1 cooled to -20°C was added to the 
reaction mixture and again the mixture was stirred for 
one hour. 

The precipitate was then suction filtered and the 
resulting solid was allowed to dry overnight. The 
product, (4-bromo-[l,l'-biphenyl]hydrazine hydrochlor- 
ide, was used in subsequent reactions without further 
purification. 



10 
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EXAMPLE 5 

Preparation of isopropyl 2- (4-bromo-[ 1,1' -biphenyl ]- 

3-y-n hvd r a*iTm carhoxvlate f Compound 139) — 

To the product of Example 4 was added 100 ml of a 
10% aqueous sodium hydroxide solution and the mixture 
was stirred for 30 minutes at 10°C. The mixture was 
then extracted with ether, dried over sodium sulfate fo 
2 hours, and evaporated, leaving 3 g of (4-bromo-[l,l'- 
biphenyl]-3-yl)hydrazine. To 3 g of the hydrazine were 
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added 100 ml of toluene and 1.5 g of pyridine and the 
resulting mixture was cooled an ice bath. Twelve ml of 
a ih solution of isopropyl chloroformate in toluene were 
added dropwise. After the addition of isopropyl 
chloroformate, the solution was allowed to stir 
5 overnight at room temperature. The solution was then 
washed twice, each time with 100 ml of water, dried over 
sodium sulfate for 2 hours, and evaporated under reduced 
pressure. 

The resulting solid was washed with hexane and 
10 recrystallised from toluene. The product obtained was 3 
g of isopropyl 2-(4-bromo-[l,l'-biphenyl]-3-yl) 
hydrazinecarboxylate with melting point 107-108-C. 



15 



20 



ffTAMPLE 6 

Preparation of isopropyl <4-bromo-[l,l'-bi P henyl]-3-yl) 

To 1.7 g of the product of Example 4 was added 100 
m i of toluene and 0.4 g of palladium on charcoal. The 
mixture was stirred overnight at room temperature, then 
filtered out and the toluene evaporated under reduced 
pressure. The product obtained was 1.5 g of isopropyl 
(4-bromo-[l,l'-biphenyl]-3-yl)dia Z ene carboxylate as a 

red oil. 
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EXAMPLE 7 

Preparation of 2-methoxy-3-dibenzof uranyl hydrazine 

Chemical i nj-ermerH, ate) : 

To 10 g of 3-amino-2-methoxydibenzofuran were added 
100 ml of water and 50 ml of concentrated HC1 with 
stirring. The solution was cooled to 0°C. A solution 
of 3.5 g of sodium nitrite in 15 ml of water was then 
added dropwise, maintaining a temperature of 0°C. After 

i 

this addition, the mixture was stirred at 0°C for one 
hour. A solution of 40 g of stannous chloride in 50 ml 
of concentrated HC1 cooled to -20°C was added to the 
reaction mixture and the mixture was stirred for one 
hour. 

The precipitate was then suction filtered and the 
resulting solid added to a solution of 70 g sodium 
hydroxide in 500 ml of water cooled in an ice bath. The 
mixture was then extracted with ether, dried over sodium 
sulfate for 2 hours, and evaporated to a solid. The 
solid was washed with hexane, leaving 7 g of 
2-methoxy-3-dibenzof uranyl hydrazine of mp 113-115°C. 

EXAMPLE 8 

Preparation of isopropyl 2- (2-methoxy-3-dibenzof uranyl) 

hyrlrazinRrarboxvl at-e (Compound 141) 

To 2.3 g of the product of Example 7 were added 100 
ml of toluene and 1 g of pyridine and the resulting 
mixture was cooled in an ice bath. Ten ml of a 1M 
solution of isopropyl chloroformate in toluene was then 
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r" 

added dropwise. After this addition, the solution was 
allowed to stir overnight at room temperature. 

The solution was then washed twice, each time with 
100 ml of water, dried over sodium sulfate for two 
hours, and then evaporated under reduced pressure. The 
5 resultimg solid was washed with hezane and recrystall- 
i2 ed from toluene. The product obtained was 2 g of 
isopropyl 2-(2-methoxy-3-dibenzofuranyl> hydrazine 
carboxylate with mp of 178°C. 

10 sample 9 

Preparation of isopropyl <2-methoxy-3-dibenzofuranyl) 

^ ia ^n^r. a rh 77 TYl a| - p (Compound 157) 

To 1.4 g of the product of Example 7 were added 100 
ml of toluene and 0.3 g of palladium on charcoal. The 
mixture was stirred overnight at room temperature, 
filtered, and the toluene evaporated under reduced 
pressure. The product obtained was 1.2 g of isopropyl 
<2-methoxy-3-dibenzofuranyl> diazenecarboxylate as a red 

oil* 

The compounds summarized in Tables 1-4B and 
numbered from 1-161 were prepared using essentially the 
same processes as shown in the foregoing examples. 
Where starting compounds were not commercially 
available, they were synthesized by methods well known 
in the art. Each of the compounds so formed is 
characterized by their NMR characteristics. 
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EXAMPLE 10 
Preparation of Formulations 
The remaining examples relate to the pesticidal use 
of the compounds of this invention. In all these 
examples a stock solution for the compounds were 

5 

prepared at 3000 ppm by dissolving 0.3 gram of the 
compound to be tested in 10 ml of acetone and adding 90 
ml of distilled water plus for drops of ethoxylated 
sorbitan monolaurate, or a simliar suitable wetting 
agent. For each example that follows, this stock 

10 

solution was used and the specif icied dilutions made. 
All the tests discussed below, which involved treatment 
with compounds of this invention, were always repeated 
with controls, in which the active compound was not 
provided, to permit a comparison upon which the percent 

15 

control was calculated. 

EXAMPLE 11 

Mite Adulti r ide and Mite Ovicide/Larvicide Test? 
One day before treatment, a "Figure 8" configura- 

20 

tion of tree tanglefoot was applied to each of two 
cowpea primary leaves, one from each of two plants in a 
pot. In each figure, the circle nearer the stem was 
designated for the mite ovicide/larvicide test and the 
circle further from the stem was designated for the mite 

25 

adulticide test. 

Groups of adult mites (Tetranyclws yrtiCfre Koch) 
were transferred into ovicide circles one day before 
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treatment and the females were allowed to deposit eggs 
until one hour before treatment when they were removed. 
Plants were sprayed to run off with a 1000 ppm solution 
diluted from the 3000 ppm stock solution. 

One day following treatment, groups of approx- 
5 imately 25 adult mites were transferred into the 
adulticide rings. Five days later these rings were 
examined for live mites remaining on the leaves. The 
percent control was estimated based on the number of 
mites surviving on the check plants. 

Nine days following treatment the ovicide/larvicide 
rings were examined for hatched eggs and living immature 
mites. The percent control was estimated based on the 
number of eggs hatching and immature mites surviving on 
the check plants. When the treatment effect was to 
eggs, control was designated as ovicidal (0); when the 
treatment effect was to immatures, control was 
designated as larvicidal (L> . 

Results of the mite adulticide (MI) and 
ovicide/larvicide (MIOLV) tests are presented in Table 5. ■ 



10 



15 



20 



25 
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TABLE 5 



CONFOUND 

8£L 

5 

1 
2 
3 
4 
5 

10 

6 
7 
8 
9 

10 

15 

11 
12 
13 
14 
15 

20 

16 
17 
18 
19 
20 

25 



22 



MI MIOVI' 

50 80(L) 

100 100 

100 100(L) 

100 100(L) 

30 80(L) 

100 100(L) 

100 100(0) 

70 0 

70 0 

100 100(O/L) 

100 100(O/L) 

95 90(L) 

70 70(L) 

100 100(L) 

100 100(L) 

100 100(L) 

70 0 

98 100(L) 

100 100(0) 

100 100(0) 

100 100(0) 

100 20(L) 
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TABLE 5 (Cont'd) 
COMPOUND 





NO. 


HI_ 


HZPJOi 




23 


70 


0 




24 


100 


70(L) 


5 


25 


100 


100 (O) 




26 


100 


100<O) 




27 


99 


50(L) 




28 


100 


100 (L) 




29 


80 


80(L) 


10 


30 


50 


50 (L) 




39 


100 


100(L) 




40 


50 


0 




41 


80 


50(L) 




42 


100 


100(O) 


15 


43 


100 


100(O) 




44 


50 


30(L) 




45 


70 


50(L) 




46 


100 


30(L) 




47 


100 


100(L) 


20 


49 


100 


100(0) 




50 


100 


100(0) 




51 


100 


100 (0) 




52 


100 


100(0) 




53 


100 


100(L) 


25 


54 


100 


100(0) 




55 


100 


100(0) 
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TABLE 5 (Cont'd) 



10 



15 



20 



25 



COMPOUND 






HO. 


MI 


MIOVL 


56 


70 


0 


57 


90 


95(L) 


58 


100 


30 


59 


100 


0 


60 


100 


100(L) 


62 


98 


50(L) 

• 


63 


100 


70(L) 


64 


100 


100(L) 


65 


100 


100(L) 


66 


70 


50(L) 


67 


90 


95(L) 


68 


100 


100(L) 


69 


100 


100(L) 


70 


100 


100(L) 


72 


0 


50(L> 


73 


100 


100(L) 


74 


99 


30(L) 


75 


100 


100(L) 


76 


100 


100(L) 




l no 


100 CL) 


78 


100 


100(L) 


79 


70 


70(L) 


80 


100 


70(L) 


81 


99 


90(L) 
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TABLE 5 (Cont'd) 
COMPOUND 





NO. 


SI_ 


MIOVL 




82 


95 


30 (L) 




83 


100 


100 (L) 


5 


84 


100 


100 (L) 




85 


100 


100 (L) 




86 


100 


100 (L) 




93 


100 


80(1) 




94 


100 


100(L) 


10 


95 


100 


100(L) 




96 


100 


100 (L) 




97 


70 


30(L) 




98 


100 


100 (L) 




99 


100 


100(L) 


15 


101 


70 


80(L) 




102 


70 


0 




105 


95 


0 




107 


100 


50(L) 




108 


100 


100 (O) 


20 


109 


100 


100 (O) 






60 


0 




114 


100 


100 (O) 




115 


100 


100 (L) 




116 


100 


100 (L) 


25 


117 


100 


100 (L) 




118 


100 


100 (L) 
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TABLE 5 (Cont'd) 
COMPOUND 



5 



10 



15 



20 



NO* 


HI_ 


MIOVL 


119 


100 


100(L 


120 


100 


100(L 


121 


100 


100(L 


122 


100 


100<O 


124 


100 


100(L 


125 


80 


30(L 


126 


100 


100(L 


128 


100 


100(L 


130 


100 


50(L 


131 


100 


100(L 


133 


100 


100(O' 


135 


100 


100(O 


136 


98 


100(L 


137 


100 


100(L 


138 


100 


98(L] 


139 


100 


ioo(l; 


140 


100 


ioo(l; 


141 


70 


ioo(l; 


142 


50 


80(L] 


143 


70 


30(O! 


144 


30 


0 


145 


100 


90(L) 


146 


70 


50(L) 


147 


100 


100(L) 


148 


70 


30(L) 


149 


30 


0 
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TABLE 5 (Cont'd) 
COMPOUND 



5 



10 



■ffvt 


HI 


MIOVL 


150 
•i. <j \j 


80 


0 


151 

X«J x 


0 


0 


1 52 


0 


0 


1 5^ 


100 


90(L) 


1 54 

X*/ ^» 


100 


100(L) 


1 55 

X«/ */ 


0 


0 


156 


Qfl 
SO 


o 


157 


30 


80(L) 


158 


100 


98<0) 


159 


100 


100 (0) 


160 


100 


20(0) 


161 


100 


100(0) 



15 

NOTES: MI •= KITE ADULTICIDE 

MIOVL - MITE OVICIDE/LARVICIDE 



20 



25 



EXAMPLE 12 
^■iiT-r.p«= >an Re< ? Mite Test 
Orchard apple trees with infestations of 
European red mite (BanaigClUlg ulmi) were sprayed with 
aqueous solutions of emulsif iable concentrates of 
individual compounds. Greater than 75 percent control 
with an application rate of 150 ppm ai was achieved by 
compound numbers 103, 10, 11, 19, 20, 25, 26, and 82. 
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EXAMPLE 13 

Nematode Test 
The stock solution of 3000 ppm was diluted to 1000 
ppm. For each compound/ 25 ml was drenched onto 500 
grams of soil infested with root knot nematode 

5 

( Meloidogy ne incognita) eggs in a pot, for a soil 
concentration of 50 ppm sc. 

One day after treatment, two tomato seedlings were 
planted in each pot. Nineteen days after planting, the 
roots were evaluated for the presence of knots or galls, 

10 

and the percent control was estimated based on the 
infestation levels in check plants. 

The results of the testing of nematodes (NE) are 
given in Table 6. 

15 

EXAMPLE 14 
Riqe pignthppper Fgli^r Test 
The stock solution of 3000 ppm was diluted to 1000 
ppm. One pot containing approximately 20 Mars variety 
rice seedlings was treated with each formulation by 

20 

spraying with a spray atomizer. One day after treatment 
plants were covered with a tubular cage and twenty adult 
rice delphacids, Sooatodes orvzicola, were transferred 
into each cage. Five days after transferring, counts 
were made of the surviving planthoppers in each pot and 

25 

percent control was estimated. 

The results of the testing of rice planthoppers 
(RPH) are given in Table 6. 
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EXAMPLE 15 

Budworm Test. 

The stock solution of 3000 ppm was used for this 
test. For each compound, 0.2 ml was pipetted onto the 
surface of each of 5 diet cells, allowed to spread over 
5 the surfaces and air dried for two hours. Then a second 
istar ifeliathiS silSSfiSBS larva was introduced into each 
cell. After 14 days, the number of living larvae was 
determined for each treatment and percent control, 
corrected by Abbott's formula, was calculated. 
10 The results of the testing of tobacco budworms <TB) 

are given in Table 6. 

EXAMPLE 16 

p» v frft ft rn Corq ftnnf-uinrm Test 

15 The stock solution of 3000 ppm was diluted to 100 

ppm. For each compound, 2.5 ml was pipetted onto a 
filter paper (Whatman #3) at the bottom of a 100 mm 
petri dish. Two corn seedlings were soaked in the 100 
ppm solution for 1 hour and transferred to the petri 
dish. After 24 hours, each dish was loaded with 5 
second instar larvae of pi Erotica und^jmpumrtata . 
After five days, the number of live larvae were noted 
and the percent control, corrected by Abbott's formula 
(see J. Economic Entomology, IB, 265-267 (1925)) was 

calculated. 

The results appear in Table 6. 
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TABLE 6 



5 



10 



15 



20 



25 



COMPOUND 




PERCENT 


CONTROL 




HQ, 


HE 


BPH 


TB_ 


SCR 


1 


0 


30 


100 


0 


2 


30 


100 


79 


75 


3 


0 


100 


58 


50 


4 


70 


100 


100 


100 


5 


0 


0 


100 


0 


6 


0 


100 


100 


0 


7 


-0 


100 


100 


100 


8 


50 


PT 


0 


0 


9 


85 


0 


0 


0 


10 


0 


50 


20 


0 


11 


0 


10 


100 


0 


12 


50 


0 


20 


0 


13 


0 


5 


100 


0 


14 


70 


0 


0 


0 


17 


70 


0 


0 


0 


18 


0 


0 


80 


0 


19 


70 


60 


0 


14 


20 


0 


0 


80 


0 


23 


95 


0 


75 


0 


& H 


0 


80 


0 


0 


25 


30 


0 


56 


0 


26 


20 


0 


100 


0 


27 


0 


0 


56 


0 


28 


70 


0 


40 


6 
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TABLE 6 (Cont'd) 





COMPOUND 




PERCENT 


CONTROL 






NO. 


HE 


RPH 


m_ 


£GE 




31 


50 


55 


100 


15 




33 


0 


20 


100 


0 


5 


34 


50 


15 


0 


0 




35 


100 


20 


0 


0 




36 


50 


0 


0 


20 




37 


PT 


25 


80 


17 




38 


0 


0 


80 


0 


10 




o 


100 


100 


100 




43 


0 


100 


100 


80 




45 


0 


0 


100 


0 




47 


80 


50 


0 


20 




48 


50 


25 


0 


0 


15 




o 


80 


0 


0 




50 


30 


100 


0 


100 




' 51 


30 . 


100 


100 


0 




53 


0 


100 


100 


0 




54 


0 


95 


80 


0 


20 




0 


70 


40 


0 




57 


0 


35 


100 


37 




Do 


o 


25 


100 


0 




59 


50 


20 


100 


75 




60 


0 


40 


60 




25 


62 


0 


0 


100 


0 




64 


70 


25 


0 


21 
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TABLE 6 (Cont'd) 



5 



10 



15 



20 



25 



COMPOUND 




PERCENT 


CONTROL 




HO. 


NE_ 


RPH 


TB_ 


SCR 


65 


60 


0 


0 


0 


67 


0 


10 


100 


0 


74 


0 


0 


80 


0 


78 


95 


0 


0 


14 


80 


0 


0 


78 


0 


81 


0 


50 


78 


0 


83 


30 


50 


73 


16 


84 


0 


50 


20 


6 


87 


50 


0 


0 


0 


88 


50 


0 


100 


0 


89 


0 


0 


60 


33 


90 


0 


0 


100 


0 


91 


0 


70 


80 


0 


92 


0 


0 


75 


0 


95 


0 


25 


100 


100 


96 


30 


0 


50 


20 


99 


0 


80 


0 


100 


100 


70 


60 


0 


0 


102 


70 


0 


0 


0 


103 


0 


0 


100 


0 


i m 

XUj 


o 


0 


100 


0 


105 


0 


0 


100 


0 


106 


30 


55 


0 


0 


108 


70 


0 


0 


0 


110 


0 


30 


100 


0 
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TABLE 6 (Cont'd) 
COMPOUND 



10 



15 



20 



25 



PERCENT CONTROL 



NO. 


Ttr» 


j& rtt 






*i i *i 
111 


n 

u 


o 


100 


20 


112 


SO 


0 


0 


0 


113 


o 

w 


0 


100 


6 


115 


70 


50 


16 


0 


116 


60 


0 


0 


. 60 


117 


SO 


o 


55 


33 


119 


n 


40 


78 


0 


121 


SO 


40 


0 


0 


120 


98 


25 


0 


0 


127 


en 

jU 


50 


0 


0 


128 


70 


30 


0 


0 


129 


so 


25 


0 


0 


130 


/ U 


15 


0 


16 


131 


70 


9S 


o 


16 


132 


/ u 


50 


0 


0 


133 


0 


ss 


60 


0 


134 


/ U 


60 


0 


0 


135 




55 






136 




30 


20 


0 


137 


100 


25 


u 


1 00 


138 


0 


90 


0 


0 


139 


0 


98 


0 


40 


140 


0 


. 0 


0 


0 


141 


100 


0 


60 


0 


142 


0 


0 


60 


0 
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TABLE 6 (Cont'd) 



10 



15 



20 



COMPOUND 




PERCENT 


CONTROL 




NO. 


NE 


RPH 


TB 


SCR 


143 


PT 


0 


20 


20 


144 


0 


0 


0 


80 


145 


0 


0 


0 


80 


146 


0 


PT 


0 


20 


147 


0 


0 


0 


100 


148 


0 


0 


0 


100 


149 


50 


0 


0 


60 


150 


0 


0 


36 


0 


151 


0 


0 


60 


20 


152 • 


0 


0 


60 


0 


153 


50 


0 


37 


0 


154 


0 


80 


58 


0 


155 




0 


75 


0 


156 


0 


0 


0 


0 


157 


100 


0 


40 


0 


158 
159 


0 


100 


58 


0 


160 




0 


0 


0 


161 




100 


100 


60 



NOTES: 

NE = NEMATODE 

RPH = RICE PLANT HOPPER 

TB = TOBACCO BDDWORM 

SCR = SOUTHERN CORN ROOTWORH 

PT = PHYTOTOXIC — PLANT DIED, NO SCORE APPLICABLE 
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What is claimed is: 

I. A compound having the structural formula: 



y Z 
II 

MH - C - R 



CD 



wherein 

X is a) phenyl,' lower phenylalkoxy; phenoxy; or 
benzyl; the phenyl ring of each substituent being 
optionally substituted with one or more of halogen, 
nitro, lower alkyl, lower alkoxy, lower haloalkyl or 
dialkylamino; or b) one substituent from group a) and 
one or more substituents selected from alkoxy; 
halogen; lower alkyl; and lower alkylthio; 

Y is H, CJ-C4 alkanoyl, Cj-C^ haloalkanoyl, 
dialkoxyphosphoryl, alkylaminocarbonyl, 
haloalkylsulfonyl, or Cl -C 4 alkoxy carbonyl; and 

R is H, C^Cg alkyl, Cj-Cg alkOxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
alkenyl, alkylthio, alkoxycarbonyl, alkylamino, 
heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C 3 -C 6 

cycloalkyl; and 

Z is O or S; 

with the proviso that when X is phenyl, then R is not 

alkylamino or alkoxycarbonyl. 

2. A compound in accordance with claim 1 wherein 
X is phenyl or phenyl and C^-C^ alkoxy; 

Y is H or COCF 3 ; 
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R is CF 3 , C2-C 4 alkyl, C^-C^ alkoxy, or C 3 -C 6 
cycloalkyl; and 
Z is 0. 

3. A compound having the structural formula: 

UT) N= N - C - H 

(II) 

wherein 

X is a) phenyl; -lower phenylalkoxy ; phenoxy; or 
benzyl; the phenyl ring of each substituent being 
optionally substituted with one or more of halogen, 
nitro, lower alkyl, lower alkoxy, lower haloalkyl or 
dialkylamino; or b) one substituent from group a) and 
one or more substituents selected from C^-C^ alkoxy; 
halogen; lower alkyl; and lower alkylthio; 

R is H, Cj-Cs alkyl, C 1 -C 6 alkoxy, C 1 -C 4 
haloalkyl, or C 3 -C 6 cycloalkyl; and 

Z is O. 

4. A compound in accordance with claim 3 wherein 
X is phenyl or alkoxy; and 

R is CF 3 , C 1 -C 4 alkyl; C^-C^ alkoxy, or C 3 -C 6 
cycloalkyl . 

5. A compound having the structural formula 



NH- NH-C-R 



wherein 
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X is hydrogen or lower alkoxy; 

R is H, C ± -C 6 alkyl, Ci-Cg alkoxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
alkenyl, alkylthio, alkoxycarbonyl, alkylamino, 
heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C 3 -C 6 

cycloalkyl; and 

Z is O or S. 

6. A compound having the structural formula 



X is hydrogen or lower alkoxy; 

R is H, C x -C 6 alkyl, C^-Cg alkoxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
alkenyl, alkylthio, alkoxycarbonyl, alkylamino, 
heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C 3 -C 6 
cycloalkyl; and 

Z is O or S. 

7. A process for controlling undesirable pests 
which comprises applying to a locus to be protected a 
pesticidally effective amount of a compound having th 
structural formula: 



x 





wherein 
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X is a) phenyl; lower phenylaikoxy; phenoxy; or 
benzyl; or b) one substituent from group a) and one or 
more substituents selected from Cj-C^j alkoxy; halogen; 
lower alkyl; and lower alkylthio; 

Y is H, C^Cq alkanoyl, C^C^ haloalkanoyl, 
dialkoxyphosphoryl, alkylaminocarbonyl , 
haloalkylsulfonyl, or C^C^ alkoxy carbonyl; and 

R is H, C 1 -C 6 alkyl, C^-Cg alkoxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
alkenyl, alkylthio, alkoxycarbonyl , alkylamino, 
heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C 3 -C 6 
cycloalkyl; and 

Z is O or S. 

8. A process for controlling undesirable pests 
which comprises applying to a locus to be protected a 
pesticidally effective amount of a compound in 
accordance with claim 3. 

9. A pesticidal composition comprising 

A) a pesticidally effective amount of a compound 
having the structural formula: 



wherein 

X is a) phenyl; lower phenylaikoxy; phenoxy; or 
benzyl; or b) one substituent from group a) and one or 
more substituents selected from Cj-C^ alkoxy; halogen; 
lower alkyl; and lower alkylthio; 
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Y is H, C x -C 4 alkanoyl/ haloalkanoyl, 
dialkoxyphosphoryl, alkylaminocarbonyl, 
haloalkylsulfonyl, or alkoxy carbonyl; and 

R is H, Cx-Cg alkyl, Ci-Cg alkoxy, C 3 -C 6 
cycloalkoxy, haloalkyl, alkoxyalkyl, arylalkoxy, 
5 alkenyl, alkylthio, alkoxycarbonyl, alkylamino, 

heteroaryl, arylalkyl, haloalkoxy, aryloxy, or C 3 -C 6 
cycloalkyl; ana 

Z is 0 or S; and 

B) an acceptable carrier. 
10 10. A pesticidal composition comprising 

A) a pesticidally effective amount of a compound 
in accordance with claim 3; and 

B) an acceptable carrier. 

11. A process for controlling undesirable pests 
15 which comprises applying to a locus to be protected a 

pesticidally effective amount of a compound in 
accordance with claim 5. 

12. A process for controlling undesirable pests 
which comprises applying to a locus to be protected a 

20 

pesticidally effective amount of a compound in 
accordance with claim 6. 

13. A pesticidal composition comprising 

A) a pesticidally effective amount of a compound 
in accordance with claim 5; and 

25 

B) an acceptable carrier. 

14. A pesticidal composition comprising 

A) a pesticidally effective amount of a compound 
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in accordance with claim 6; and 
B) an acceptable carrier. 

5 
10 
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20 
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